Transmembrane topography of the mitochondrial oxoglutarate carrier assessed by peptide-specific antibodies and enzymatic cleavage.
The folding of the peptide chain of the bovine heart oxoglutarate carrier in the inner mitochondrial membrane and in the membrane of reconstituted proteoliposomes has been investigated by enzymatic and immunochemical approaches using proteinase K and polyclonal site-directed antibodies, respectively. Two peptides corresponding to the amino acid sequences 2-12 (N-terminal peptide) and 303-314 (C-terminal peptide) have been synthesized and coupled to ovalbumin before being used to immunize rabbits. The specificity of the generated antibodies was tested by enzyme-linked immunosorbent assay (ELISA) and by Western blot analysis. Both anti-N-terminal and anti-C-terminal antibodies reacted specifically with the corresponding peptides and with the isolated oxoglutarate carrier, whereas only anti-C-terminal antibodies immunodetected the carrier in mitochondrial lysates and reacted with the membrane-bound carrier in mitoplasts and in freeze-thawed mitochondria. This result indicated that the last 12 C-terminal amino acid residues of the oxoglutarate carrier protein are accessible from the cytosolic side of the inner mitochondrial membrane. Anti-C-terminal antibodies did not recognize the oxoglutarate carrier in reconstituted proteoliposomes unless the membrane was inverted, indicating that the carrier was inserted unidirectionally in proteoliposomes, with an orientation opposite that found in mitochondria. The immunological data were complemented by data from a limited proteolysis study performed on the membrane-bound oxoglutarate carrier in proteoliposomes, using proteinase K. Cleavage of the carrier caused a time-dependent inhibition of the oxoglutarate-oxoglutarate exchange activity of the reconstituted system. Four cleavage sites were identified, between Val-39 and Gln-40, between Tyr-61 and Lys-62, between Phe-169 and Arg-170, and between Arg-182 and Gly-183.(ABSTRACT TRUNCATED AT 250 WORDS)